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with  the growing population of  chronically  ill older patients by  traditional means. According  to  the
Telecare Strategy Report produced by  the Scottish Government  Joint  Improvement Team (Donnelly
2008), the number of people over 75 in Scotland is set to treble over the next twenty years, stretching
resources for hospital based treatment, and will require new ways of working to support increased care






response  to  other  person  and  context  specific  factors,  (including  drug  treatments)  in  common
conditions  such  as  chronic  obstructive  pulmonary  disease  (COPD)  and  hypertension  (BP).  In






coordinated,  acute‐focused,  episodic  care with  coordinated,  proactive,  preventive,  acute,  chronic,
longterm and end‐of‐life care  is  foundational  to  the  transformation of  the U.S. healthcare system.”
Following  the examples of  (Lyon et al 2004) and  the  JISC CLIF  initiative,  the case study  follows  the
lifecycle  of  telehealth  data2. The study involved a research team conducting a pilot in chronic
obstructive  pulmonary  disease,  (COPD/bronchitis),  and  drew  on  additional  case  details  from  a
hypertensions  (BP  / blood pressure)  trial. Both pilots  are part of  a  series managed by  the Telescot



























The  scale  and  speed  of  this  investment makes  this  a  key  area  for  analysis  The  opportunities  for
knowledge discovery through data federation, and re‐use in future applications is exceptionally high,





early  intervention  to  reduce  hospital  admissions  and  improved  care while  the  BP  study  evaluates







(Higgins, 2007). There are unique aspects of  telehealth data curation which can be explored  in  this
context.  We take account also of other generic models, frameworks and strategies (e.g. HEFCE 2007;
JISC 2007; OECD 2007; RIN 2007; EC 2007; Martinez‐Uribe 2008; Beagrie 2008) as well as more health

















topic guide explored  issues  such as  the  roles of  researchers,  the  issues  surrounding data collection
cleaning, analysis and storage and finally,  the practical and policy dynamics of storage and curation




















In  keeping with  the  grounded  theory  strategy Denscombe  (2007:288),  transcripts were  translated,
transcribed and inductively analysed as soon as possible after the interview so that emergent themes
























Personal  Health  System  (PHS)  to monitor  COPD  patients  at  home,  and  to  gather  feedback  on  the
patient experience.  The pilot gathered quantitative evidence to support the hypothesis that monitoring
and  early  intervention  can  reduce  the  number  of  exacerbations  requiring  hospital  admissions,
telemetric measures from wireless peripherals, and qualitative evidence of the experience of patients
and care professionals in the first stage of a pilot to inform a wider trial across Lothian region (Ure et al











































of the  long term health data sets already held on the Scottish population,  the development of  long
term monitoring data provides a complementary resource with the potential to link patterns of disease
















The data  from  telehealth  research  trials  in  chronic  diseases  raises  classic  issues  at  different  levels
already  identified  in  the  problem/solution  scenarios  identified  in  recent  road  mapping  of  data
infrastructures in eHealth (Ure et al 2009) and in recent reports such as the Interim Report of the Blue
Ribbon Task Force4 on the emerging issues in economically sustainable digital preservation, and an


































and  genomics  that  are  also  relevant  from  a  clinical  perspective.  The  UKOLN  Digital  Repositories
Roadmap5 notes that: “Data management within organisations, particularly universities, is not
corporately  managed,  and  the  Digital  Repositories  Review
77 
discusses  data  as  an  element  in  an
institutional strategy that is not fully leveraged.   Funding bodies and others such as the NHS, with an
interest  in wider  issues of data preservation  in  the UK, EU and  the US, have  initiated moves  in  the
direction  of  integrating  elements  of  data  preservation  infrastructure  into  the  initial  proposal
mechanism, however. The IRAS infrastructure is a vehicle for some of this, and could be extended as a
vehicle for a more detailed data curation strategy. Currently much of the emphasis is on the ethical and












This provides a single system for applying  for  the various permissions and approvals  for health and
social care / community care research in the UK. Filters ensure that the data collected and collated is
appropriate  to  the  type of  study, and consequently  the permissions and approvals  required, and a
process  framework  and  templates  are  provided  for  the  user  to  plan  for  and meet  regulatory  and
governance requirements. As indicated, IRAS captures the information needed for the relevant ethical
and  review  bodies  including  the  Gene  Therapy  Advisory  Committee,  NHS/  HSC  Research  and
Development  offices,  NRES/NHS/HSC  Research  Ethics  Committees  and  the  National  Information


















The  requirements  and  guidelines  of  funders  such  as  the Medical  Research  Council  has  been  the
principal influence on practice within this and similar trials. Comments from interviewees suggest that






small  funders, but we have no guidance  from them.   They don’t  seem to
have any policies
                                                                                        (Primary Investigator)





























on  recognised  standards  and  good  practice  in  preserving  and  sharing  data.  It  will  also  enable
researchers  to  discover  relevant  MRC  population‐based  datasets  via  a  Web‐based  gateway  to  a
catalogue.  It  is  not  a  central  repository  of  MRC‐funded  datasets  however,  and   ‘each  research






























that  locally‐derived  information  to  inform  a  national  strategy  was  essential  and  work  across






















Kara  et  al  (2007)  have prototyped a more  context‐aware OWL ontology  for  reasoning  across  a  3G
mobile data  networking in Telehealth, using agents, that again provide support for both research and
remote monitoring for care.  In this sense  it  is akin to translational medicine  in the use of data  .The




allows  for  agent‐based  querying  across  distributed  databases  that  allows  for  a  flexible  range  of




for different purposes. There  is a basis  tension between the goals of  interoperability,  supported by
standardisation, and the aim of usability, rooted in local aims, requirements and modus operandi.
There is a need for stewardship in harmonising some of this work, including bridging the gap between
curation  infrastructure  such  as OAIS  Reference Model,11 and semantic web‐based communities as




A  central  issue  in  defining  shared  ontologies  is  the  difficulty  of  balancing  the  benefits  of  a  stable
semantic infrastructure against the need to accommodate the diverse preferences of user groups and
















In  these  transient  collaborations  across  disciplines,  the  many  complex  considerations  of  data
















In  practice  although  there  was  an  interest  in  how  this  could  be  done,  and  a  perception  of  and
commitment to doing this, there were few bridges between the clinical and the curation communities

























domain,  but without  the  shared agreements on  standards  and data models  that would  allow data
federation or re‐use in practical terms. Guidance on data from funding councils is largely in relation to
research access to outcomes –  involving specification of plans for making research data available to












































Age,  Sex,  Smoking  Status,  Surgery,  DOB,  Age,  Sex,  which  were  provided  after  adequate  ethical
clearance, via patient records directly, or through the relevant MNHS database.
































While  upload  errors  are  always  a  possible  issue,  the  ECTU  data  base  has  some  error  prevention
facilities, checking data  for  inconsistencies against other entries  in the data base.   A number of  the
studies use the HADS Depression scale (Zigmond (1983) for example, the Stanford Self‐efficacy Scale of
self‐management  in  chronic  conditions  (Lorik  et  al  2001)  and  the Euro QOL  index of  quality  of  life
(Brooks et al (2003)








Future developments  in  enhancing  the quality,  reliability  and  interoperability of  trial  data  (both  in
health research and in telemetry‐assisted health research are likely to mirror development in the US
National Institute of Heath Roadmap PROMIS study12 which is piloting what is claimed as a more usable,


















The  COPD  study  gathered  digitally  transmitted  from  peripherals  operated  by  the  patient,  where




















In  the  COPD  study,  data  such  as  readings  of  blood  oxygen,  lung  function  and  weight  and  self
























particular  to  the  telehealth data  lifecycle,  especially where  there  is  little  received wisdom or  good
practice  to draw on.  This  kind of  context  is  not  fully  covered  in  legislation,  and  in  implementation




new  approaches  to  care  –  particularly  the  kind  of  individualised,  patient‐centred medicine  that  is











forth  for a  variety of  clinical,  economic and  security purpose  through use of  a  small  tag.  (Much as









There  is a clear   need for high  level opportunities  for policymakers,  funders,  researchers, clinicians,
patients,  carers  and  providers   to  better  define  and  disseminate  practice  in  the  collection,
management, governance and curation of these valuable new resources.
3.2.5 Qualitative Interviews
This was collected after an extended process of  consent and ethics procedures documented  in  the






then  coded  using  the  NVIVO  software  for  qualitative  data  analysis  to  make  the  interpretation
transparent for subsequent validation, or for reuse and re‐analysis. The anonymised transcripts, the




increasingly  being  used  to  investigate work  practices  on  the  ground  in  traditional  and  in  digitally
mediated contexts. This is not used in the case study, although still images of the context in which the
system is used were collected. Ethical permission for image and video was difficult to gain, because of




THE  IRAS framework provided the vehicle  for this, and for the various permissions to be sought  for
























implemented within  existing  and  emerging national  clinical  information  systems  and  commercially
procured national products, as well as being available to commercial developers to ensure the ability of
their  systems  to  support  national  information  requirements.  (The  National  Clinical  Dataset















Data  standards  which  are  relevant  to  all  patients  and  are  used  across  specialties,  disciplines  and
settings have already been developed by wider Generic Data Standards clinical working groups and
approved  as  national  data  standards  for NHS  Scotland.  The  Long  Term Conditions  Data  Standards
working group17 identified several generic data items as appropriate for inclusion in their standards. The
full detail of  these existing  standards are published on  the web based Health and Social Care Data
Dictionary.
The DCC could provide a focus for exchange across communities to facilitate subsequent mapping or
mediation  across  semantic  models,  including  the  OAIS  reference model  itself.  The  experience  of












agreed procedure  for  the alerting of surgery and patient, and the  transfer of  responsibility  for  that
patient while outwith these parameters.
In the first  iteration,  it was assumed that standard parameters for breathlessness and blood oxygen
would provide a  reliable basis  for  triggering a  response by  the  telecare  team, based on a weighted
numerical  score, and  they would  then alert  the GP, or  the out of hours LUCS service, or NHS24.  In
practice  the  process  challenged  assumptions  about  the  clinical  diagnostic  standards,  about  the
reliability of the technology and about the costs, risks and reliability of the organizational processes.







Fig.13   One  early   iteration  of  the  data  flow  protocol  for  intervention  based  on  standard  symptom  score
parameters. Image reproduced with permission from the final project report.
























•  Different  technical problems  (battery  failure affected  readings  in  some cases, gaps  reflecting
system or transmission failure, a virus on the server in one cases)
• Local calibration and service provision may also be different, and interfaces with other pieces of
equipment  for  transmission  may  also  differ,  given  the  different  local  telecommunications
arrangements in the area
•  Lack  of  context  specific  information  required  to  adequately  interpret  the  scores  (e.g.








Interpreting  data  from  a  screen  without  sufficient  person  or  context  specific  information  was  a
recurring issue. It highlighted the limitations of a vision based on protocols and standards applied to




probably  the  worst  patient  on  it.  Her  chest  is  terrible.  I  know  she’ll  be




































commented on the score  in the context of what  is  ‘normal’  for the patient, and whether anxiety or
other factors were implicated, and would have a bearing on the nature of the intervention required.
GPs  in  other  surgeries  ,  and  physiotherapists  felt  the  visual  ,interactive  possibilities  of  the  video‐





This  information  is  not  stored  however,  and,  like  a  face  to  face  interview,  is  not  part  of  the








It’s  difficult  to  do,  It  doesn’t  tell  you  anything.  It  doesn’t  change  your
management of them. It’s a total waste of time. Patients don’t like doing it
and  you’re  not  going  to  get  them  to  do  it  properly  and  unless  you’re
standing there anyway (Respiratory Nurse)




All  equipment  was  tested  and  calibrated  at  the  same  time,  however  the  interface  with
telecommunications  equipment  already  installed  in  the  house  meant  that  data  was  not  being
transmitted in the same way, leaving open questions as to the possible impact. Possible confounding
factors, such as battery failure  impacting on readings were often ‘unknown unknowns’ evident only
where  there  was  frequent  communication  between  stakeholders.  This  is  evident  in  other  highly
distributed studies, where the validating role of communities around shared expectations, and based
on local knowledge, provides an ongoing audit of data quality and security.
This  issue was more evident  in  the second trial, with blood pressure equipment, and arrangements
made to test each set against a very reliable second test instrument to ensure that differences in scores
reflected differences in patient symptom scores rather than differences in the equipment.
Technical  failures,  transmission  failures  and  battery  failures  compromised  data.  These  sometimes
impacted on reliability and data quality in ways which could not have been predicted, and which were

























there are.   We use  things  like  the mini‐AQLQ for asthma and ASQ and St
Georges  Respiratory Questionnaire.   There  are  some  key  questionnaires
that are widely used in these disease areas but they are disease specific but
then  they would  allow  you  to  compare what we  are  doing with  say  the
Barcelona group (Primary Investigator/Primary Care)
There was some benefit also from the existence of a well connected community of Telehealth research
and development  teams  in  Scotland, with  strong  links  to  similar  groups  in  the  rest  of  the UK.  The
benefits of building on this commonality to leverage these assets grew out of collaboration.
it was we said ‘Look, here you’ve got four different disease areas’ – one of
which  was  already  funded  anyway  –  ‘we’re  going  to  use  similar
questionnaire, similar methodology so that we can compare  it across  the
areas.’  So that was a very specific thing that we decided to set out to do.  It


























decryption),  in  conversion  from  machine  readable  to  human  readable  format,  with  (sometimes
commercially  confidential)  algorithms  applied  and  protocol  based  weightings.  Often  there  are
individual circumstances (such as particular wireless or network solutions to linking the equipment in













Digital  rights  for  future  access  and  use  is  another  emerging  point  of  discussion,  particularly  given
sensitivities not only in terms of confidentiality, but also IP in a n area where such data or data derived
from it has a commercial and a professional value.
The  overlaps with  other  groups  actively  evaluating  such  approaches  in  bio‐banking  and  genomics















one hand,  from the perspective of curation  in  telehealth,  representation requires bringing together








This  ‘necessary evil’  as  it has been described  (Faundeen et al 2007)  is  constrained by  the  resource

































































from  funders,  and  limited  resources of  time or money  to  implement  it.  There  is  a  clear  sense  that
monitoring  data  is  potentially  valuable  as  a  resource  for  analysis  of  factors  in  the  diagnosis,
development  and  treatment  of  chronic  disease,  but  which  is  on  a  very  large  scale,  requires
sophisticated  analysis to extract value, and significant curation beyond the resources of the team.





how do  you  summarise  that  data,  and  how do  you  look  through  it,  and
where do you store it and use it?  And these are the sort of questions that
people don’t really have answers to at the moment. (Prim. Investigator)





Those  trials  that  use  the UKCRN  standard data  accrual  form  in  the  SQL database have  access  to  a
























Well  it’s a different  thing  isn’t  it.  You are developing a product  from the



























clinical  documents  and  other  objective  medical  data  need  to  be  in  a























































There was  agreement  in  the  course  of  the  discussion  that  this  was  a  process  that  would  require
someone to have the skills, the time and the role of monitoring and capturing the relevant information
for preservation, annotation and storage from the planning through to use and storage. As one of the






















One  of  the  lead  investigators  summed  up  the  issues  at  his  juncture  of  selecting,  storing,  sharing,



















Telehealth  research  to  date  has  been dual  purpose  –  both  a  collaborative  exploration  of  research
questions, and a simultaneous process of change management.













sharing  experience  and  expertise,  supporting  research  and  encouraging
service  developments  which  are  more  in  line  with  clinical  and  service
priorities.                       Researcher / SCT
The  importance  of  embedding  initiatives  such  as  this  into  sustainable  networks  or  strategic
programmes  (e.g.  clinical  networks.) was  also  raised  and  the  need  for  engagement with  different
constituencies. The Scottish Health Informatics Partnership (SHIP) may take on part of this role in its’
role in the interoperability of Electronic Health Records.
A  set  of  (agreed)  core metadata which  could be used  in  future work would be  seen  as  a  practical
demonstration of the value of this type of resource.













a  catalyst  for  re‐thinking  current  frameworks,  spurred on by  knowledge  that  traditional models  of
policy and practice are not economically sustainable  in the future, and that other more user‐centric
redistributions  of  roles  and  resources  such  as  patient  led  research,  have  been  successful  in  other
domains in the digital economy (Sawhney and Parikh, 2001).
A  recent  Gartner  Report  (See  Figure  11,  Edwards  et  al,  2009),  geared  to  commercial  providers  of
telehealth services, highlighted a key economic barrier to implementation of telehealth and associated
data curation infrastructure. They highlight the disparity between the emergence of new, potentially






disparate  systems,  many  of  which  are  familiar  in  other  eHealth  scenarios.   They  highlight







but which hold out promise as a  resource  for a different  kind of medicine, employing  the kinds of
modeling and analysis techniques developed for HealthGrids.
Emerging  studies  of  health  systems  as  complex  systems  (Bar  Yam,  2006)  point  to  the  difference
between cost‐effective models for operating at population levels, and those at the level of individual
monitoring of complex diseases.






investigate  the  principles  that  underlie  appraisal,  and  lessons  learnt  about  the  economics  of
preservation.’  Curating large data sets from sensors and digital peripherals monitoring individual signs









Patients  themselves and commercial health  service providers have been addressing  these  issues  to
leverage these storage facilities for electronic health data, such as Microsoft HealthVault (Wyatt 2006).

















































their  patient  data  if  they wanted  to  do  some  kind of  an  audit.   And  the
patient  can download  their  own data  in  an Excel  spreadsheet.   The only
people who can’t link… no, the company in Germany can’t link data to the
patient. (Programme Manager)
While  ethical  guidelines  from  the MRC  and others  clarify  some  situations,  the  flow of  data  across
commercial servers, mobile networks and so forth created unresolved issues for which there are areas










of  disparate  groups  of  health  care  professionals  coordinating  care  around  individual  patients.  The
Personal Health System also transmits scores to a data base which is held securely at a remote server
(initially with  a  company  and  subsequently  in  the NHS).  The  data  is  securely  encrypted,  then  de‐
encrypted on receipt by telecare operators charged with alerting GPS if required.





were  allocated  temporary  NHS  contracts  to  facilitate  access  to  some  element  s  of  the  NHS  held
resource, this was not the case for others. Researchers on the project were required to have temporary
NHS contracts to access any patient information, including the addresses required to mail information
and seek consent  for participation. The  letters and templates used for  this are all considered by an
Ethics committee.
























As highlighted earlier, ethical and  legal  issues were seen as unresolved problem  issues,  reflecting a














all my data, because  I  think  it’s  for  the greater good. But actually, you’re
getting more genetic data. You’re also getting your child’s genetic data, and










Compliance  with  requirements  for  providing  metadata  is  often  low,  not  only  because  of  poor
incentivisation, but also because systems are not always user ‐ friendly, and ‘health‐care staff need to





solution  can  prevent  the  loss  of  data  meantime,  and  provide  a  compatible  framework  for  later


















































European  Biobanks  have  developed  also  developed  separate  coalitions  in  the  same  core  disease






















adopt  a  variant  of  this  as  the  basis  for  preservation  and  re‐use,  and  that  this  will  be  extensible
internationally on the basis of current work on EU wide clinical trials. The ECRIN project38 for example,
is an integrated, EU‐wide infrastructure that supports the conduct of multinational trials in Europe.  It is
designed  to bridge  the  fragmentation of  clinical  research  in Europe  through  the  interconnection of
national networks of clinical research centres and clinical trial units.
Other projects  in this vein  include the European Advanced  Infrastructures  in Translational Medicine
(EATRIS39) where the tensions between interoperability and local usability are evident.  Many of these
issues were roadmapped as part of the EU HealthGrid Share Project (Breton et al (2006; Ure et al 2009)
looking at  recurring  issues. The EU PARSE Project on digital  infrastructure  for Europe40highlighted a




As  indicated  in  the  introduction,  both  technical  and  data  infrastructure  depend  on  community,
economic infrastructure, professional and policy infrastructure to mediate, manage and sustain them.
Much of the challenge derives from the need to provide opportunities for these communities to come















































































































































































































BBMRI                     http://bbmri.eu/bbmri/index
CASPAR               http://www.casparpreserves.eu
Continua Alliance  www.continualliance.org
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CIDOC-CRM        http://cidoc.ics.forth.gr
CDISC http://www.cdisc.org/
DEXT http://www.data-archive.ac.uk/dext/about/bid.asp
DH Telecare LIN     http://www.dhcarenetworks.org.uk/independentLivingChoices/telecare/
DataPASS               http://www.icpsr.umich.edu/DATAPASS/
DataShaper Tools    http://www.p3gobservatory.org/datashaper/explorer.htm
Dig. Repositories Roadmap   www.jisc.ac.uk/uploaded_documents/rep-roadmap-v15.doc
EATRIS                 http://www.eatris.eu/Partners.aspx
ECRIN                       www.ecrin.org
 e-Infrastructures Roadmap  http://www.eirg.eu/index.php?option=com_content&task=view&id=75&Itemid=38
eScience Centre Workshops http://www.nesc.ac.uk/action/esi/contribution.cfm?Title=709
                               http://www.nesc.ac.uk/action/esi/contribution.cfm?Title=684
EU PARSE   Project                http://www.parse-insight.eu/downloads/Parseinsight_draft_roadmap_20090327.pdf
HIPAA www.hhs.gov/ocr/
Health Insurance Portability and Accountability Act
I.E.M.                        http://www.iem.de
IRAS                         https://www.myresearchproject.org.uk/SignIn.aspx
JISC CLIF F/work   http://www.jisc.ac.uk/whatwedo/programmes/inf11/clif.aspx
MRC       www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Datasharinginitiative/Policy/index.htm
MedicalHome          http://www. ibm.com/healthcare/medicalhome
Nestor                     http://www.langzeitarchivierung.de/   
Northern Periphery Project http://www.northernperiphery.net/
Nuffield Trust           http://www.nuffieldtrust.org.uk/publications/detail.aspx?id=145&prID=564
NVIVO http://www.qsrinternational.com/
OAIS                        http://public.ccsds.org/publications/archive/650x0b1.pdf  1 Reference Model for an Open Archival
                                Information System (OAIS). CCSDS 650.0-B-1, Blue Book, January 2002
Phoebe                    http:www.phoebe-eu.org
P3 G Biobanking Consortium www.p3gconsortium.org/datashaper/presentation.htm
RIDIR www.rnapier.ac.uk/ridir
SCT http://www.sct.scot.nhs.uk
The Scottish Centre for Telehealth works across boundaries with industry, Local Authorities and
NHS Boards to develop recognised models for redesigning care. The focus will be support for
long term conditions (with an initial emphasis on COPD), paediatrics, and unscheduled care and in
remote and rural areas. The Centre will provide support and advice to NHS Boards and help evaluate
the potential benefits of new technologies, with the aim of making Scotland a recognised global leader
in telehealth."
SHAMAN                http://www.shaman-ip.eu
SHARE project        http://www.shareproject.org
SINAPSE http://www.sinapse.ac.uk/index.html  http://www.nesc.ac.uk/esi/events/954/
WSDAN    http://www.dh.gov.uk/en/Healthcare/Longtermconditions/wholesystemdemonstrators/DH_086087         
WikiNeuron http://www.bioontology.org/videos/WikiNeuron.html
 http://neuroweb3.med.yale.edu/mediawiki/index.php/Brain









































































































a. If so please briefly describe what  it covers and who is responsible for maintaining  it  (e.g.  file
formats, description standards, anonymisation, IPR clearance)?
10. What criteria are used and how were they established?

















































9. Have you used any repository service to make your publications available,  through an  institutional
repository (e.g. Edinburgh Research Archive)?
10. Have you any preference for  ‘institutional repositories’ compared with  ‘domain depositories’ as an
outlet for your published work? If so which and why? (e.g. institutional focus, local contacts/service vs.
specialist knowledge of datasets & analytic techniques, professional networking).





ability  to  identify  and  link  to  the  publications  that  had  been  developed  from  these  data,  how
advantageous would you find it?
15. How  advantageous  to  you  would  it  be  if  it  were  possible  to  go  directly  from  within  an  online
publication  (electronic  journal article or other  text)  to  the primary source of data  from which  that
publication was developed?
16. Can you take any paper/manuscript you have recently worked on, and say a little about the sources
you have cited?
17. What is the basis for their relevance? (e.g. empirical, theoretical, methodological, author reputation,
affiliation with research centres etc.)
18. Would you use similar or different criteria to look for datasets?
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Appendix 2. Summary of themes emerging from interview s
Ethics
• Storage and destruction timespan
• Use
• Secondary analysis and use
• Anonymisation/identifiers
• Meta‐analysis
• Safeguards
• Consent from participants
• Good clinical practice/SOPs
• Security
• Identifiable data
• Need to plan curation strategy in advance
Secondary/contextual data
• Ethics
• Use
• Type of information collected/usable
Data
• Amount of data collected
• Type of data collected
• Data Context and Provenance
• Format
• Data Selection and Disposal
• Data Quality/Reliability Factors
• Disease specific data
• ID
o Indexing
• Pathways of data collection
o Route of information collection (downloading, servers, storage, access)
o Intervals between readings
• Data check
• Cleaning
• Backup
• Data disposal
• Separation of clinical readings and demographical data
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• Data mediation across studies
o COPD
o Hypertenstion
o Diabetes
o Genetic
o Asthma
• Data integration across studies
o Measurements
o Health related questionnaires
• Compliance (Links to Data Quality)
o Calibration
o Taking readings at allocated times
• Presentation
o Written/diagrammatical (qualitative/quantative)
• Ownership/IP
o Mobile data
• Access/sharing
o General Practices
o Academics
o Patients
• Analysis
• Data LInkage
• Logistics of data gathering
• Security
• Storage
o Websites
o Sponsor servers
o NHS servers
o Academic servers
• Uses of data
o NHS
 Patient outcomes
 Treatment efficacy
 Service delivery
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 QOF
 Research
 Future research uses
o Academic
• Data management/development protocols/ frameworks/standards
o Funding bodies
o Ethics committees
o Part of programme
o Quality of data?
o NHS policy
o MRC policy
o Edinburgh Clinical Trials Unit
o Health Informatics Training Recommendations
o ISD policy recommendations
• Future Data Curation Challenges / Opportunities
o Long term individual monitoring
• Storage
• Curation
• Knowledge discovery
o Mobile Data across jurisdictions
• Consent
• IP
